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# 5 xm t . 

Jgfijc ti-ytSfriEiffeltS® 

S9fEje,«?F|3ttmiE?S?Mls]SSSr«fi8:-r-51SII!c®^II^^^ 10 
DflSBX-foS. 

sfriEj^Ftaad, Mis®^^Fiuc:^®iii!t)t®ro 
0 . {&<nU^i,mmi-?>^1f¥xni:>ix?,. 
fi:^^ 1 x« 2 \zmm.<r>^mpi?imm<r>mm:^mo 

5 ] SfflE^^aSId. 

tf. if3jt^l753E5 0V'i*ix?J4;::IE«c<754^^^#:yg@(^$3 
Je^feo 

KU-< VWI^t)(Z)f4glcgEg$ti5. iSjft 

«frlS»ag0SS<SrgJ5£X5»M^^tt, Xco»)^^^(DgS 
m.{iLm.t^ib!Xi)^'^xm^i\z\^tz^ 'pt£< 

ix. 

±i-?i^^$nxv'5, 
im^m 9 ] 

X*fo!3. 

m9. flili5>®ffi-r-5 J; 9t-fSFA!ia^r^foXi^S'^l:S:^T5 
my^m8(z^^(Dii^mt^mmo 
im^mi 01 0^^mxii^&sco'> 

V =>>^m(zmfa!s^i&Lfctcox$j^, 

im^mi 1] mmh7>'p^i!'x$} 

t), z<Dmmh9'^p^^n, mmcnsni^iirmi^mm^ 
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fi 1 0 

im^mi 21 m:s^m8 7iMi KDt,->-rM>izmm<D^ 
im^m 1 3 1 mriam^3fe^^B(ix # 

[is^^ 1 4 1 1 3 

mm. m.^m^(zmi-^o 

WmEL (rnUi? hnyP5^S/-fe>;^) t’tz 

ibX'Xtt. i: LX(Dmmh9'^ 

'>5:^ *-^A/X'«i5g $ ns#flg0SS<l:^v 

h ^ >-P::^-t' li. 

5„ D. 

=> LX^ttS^i 

)5Sr6l±L. 

X#5, 

t-rsasi tX^Xx 
V ' 6 fif ^03S 

tlziiDi^xa. Jt®s6^|:;:*:#/iStg ('Bajx 
ff. ;</7^StR) (Ojllr-Vy 

S„ L^^L^£}ii^. U-- y-'RS^^|;::J:5 

30 r=— /l-^&StCioXv'y =i>acOi^^l4Sr3$c|^-r5r 

^-yV'fe/.C i^^o^$3^5(D;^^fe|c; J; o X ■> y => L 

jsS^BSc#;S5#l£-X5Xilc/i5, 

mmh7 '^py<.if'(Dm 
fi)c®«c (*!#(-. ^-Y-^^i^m<Dmj^mm) idAyiit?® 
•a-/5S&5o 

Jt^X^:W#tt;j5^SCl 

40 *v 'gglSdlg^ $ ix 55IPIK h 9 > :? i: (Dmx<t^mz 

t£h'^^ti^czztiz/£z„ z<Dj:of£mm<r>mm\' 
9Vv';^^PBlco#ttco«e>o#n, 

X«fiK $ ix 5 »flg[eisg Srffi V '7t 

m^<r>m^&m<r)i&T^m<o xox. 

tiz, 

Sfc. 

S-frSt tt.lr. ?>o#^Ji)i*iJX-5Xi:;4^^te 
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s6(}t-r?>o 

fife $ o 

T, te-^S;E±;4^j§t(|:^colS^0'fliOE^Kie,Si;/i5-< 

ioTiSfaib^-yrSISt. SISMEK^Itfife-r 

?>m^<r>mmm^^mi^-t'<^mm&m±<^^mm&m 

lc:mL-TE^a*ga@LTV'So SiEJblc:ia(t-5#» 
Mig^-©isBf4@4r#j®L. m^<ommm^co^ti^'ti 

«*Sf0^bS:^fo-cv'5<o-c‘. =&5iflg^^roga(i{iBtr5it 

^m^rfflV'-CJI^fife-t-Sr Cti.lcJ:!3, 

5 ic-Ti Z t 

^^»^BSr«fifei-5=S-5l|fM^^<73#'l4 

C t ijs-e 

^^(OX\ J|^^($:$IB^«lfifei-'5#ji?ag^^<0#'t4<0tf 

cmirio, 

»su<(4, ^mf^m<r)i^^it<D±i!b(omm 

si(±> 

«-r6^frx-tffc>ixs„ c^xizjzt), 

^oiiS^-fbtt, ^®lk<^®t/.eoXV''5llflSl5^'Z>ii£g|5;ii' 

i®:i;B:^LX*i< C tlcj; 9, Dfl^fi3^cDJi^fRtc:t41fi<^ 

DD^fi5^?«-hgBlrilJiSLfclecoi® 

m^m'P-L't LfcS5iaic:«t^<^:>ct/4^f0*;t«rJi^fifet- 5 
C.!ri!)5Wtei4/i5. 

^^fi^fifef 5ct^s^i6i:/£5ro-t?. 

'-CJgfife 

f^Ji^?-a:5c<kii!SBrtg(c:*:5, iffei^S«± 

l4Ji5fife$iaSiti^«EMtt, #^S®X«#^aro->y =«i^ 
«I-C?foSo CHI4J;!?, LfclEiam 

MSrfflV'T?iM^^5rJl^fife-r5C:i:i6SWtei4^4-5, 

L<»4. f^«i3a»±, u— y-'fiS^l4j;o-CfT43iX'5, i^- 

•!f<SrfflV'5C<!:lc:J;y, J: < ^f ? c: i: 

1-— y-'i: UTtt. If, m 

;t«. =‘>m^^^mi^mt LX 

X e C 1 y<jU;x.3Liriy-^ U— 
i>Z tA^PfMX'h^o wtU4, X e C 1 
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L — -tfOKS (3 0 8 ntn) IClfo'lt.5#ff0®'> y =• Vfc 
J;t/^^®->y =I VW®)R'^IS;45y^#V'CO'C% U — 1f^ 

■£ C t 

^tzibX-h^, WSL<(4, 

CtUc:J:y, #14/!iSS$f-CJ5 y , 
e>o# h 7 C t ;dST*# 

5„ Lr»ai'7Vv^>^i5'SrJl^fife^2, 

-ii^lIcCO K \yy{ y (^^iBI^gBfi-f-S J: 9 14 UT t, 

10 4V'o Fi^'O'mWVniiLmiz 

gEBLtjSM t'7>':^^^^li^fifeb7tS-g-t4f4, Ku^ 
i ^ -r (t 5 m# iSriB?o 

L. 4;s/ y t/45WI6i:/i-5« 

A<$:6yi4|4, ig^'fb^tTP^co^^ir/^oTV'.Sjie.^cSB 
<^ifi^l4?^fife^4x5it^#ft£^tt. 

LTiSfaitds^ey. ctucieisLT^iij^^iifcDm^oy 
^c-c% 

C«g|5:»-;65 

<r>i&mtf£Z X 0 izmmi' z tiz 
20 J; y , K H" v-Wlg(^:ft##j£l44JftS 

®#^*ifp-r5c:i:;JST-#5, #14, -9S:6y/£^MI>7 
Vv^^i?©S}jtxmt44Jl'X, y— HmiSrof^fifeFiB^: 
3S^l4®J^®-r5£lfH4«, #lfe(4)^asSri6*P,-r5 c i /i 

< , y h y h 

7>i^:^^<^Jl?fife-r5Ci:;aW|g(4/i2), ^fc, 

<?5¥‘#<!^ilB»4, «6aS«±l4fl^fife$ixfc?Wmi£]aS*'& 
tfi|^^^js3®B-Cfco-C, »aS0SSSrtSfifeX5»)^^^ 

»4, C(05W^^^<7)geB<ii!;B/4''bJ£:dSoTMS^bLfc, 

i: syc# 

30 KSrfiSi'TJgfife^ti., »m^^coEB&B 

t ^£ 5 -< t gRyj-^Jjgfife $ tifc 
i^ii:^S±t4H^fife^ixTV'6„ »l^^^<^gEBteB<^-Er 
n-t'ti.t4mb-r, t 'Jj5¥ai^^l4tiSX5:*:# 

$CO^SS^i|a<Dit^'#^M^J^fifeUTV'€)<75'C, lOWjilSI 

ti(4j:y, ? 

l4-r-2)C t^sxtScor*, ¥-^fri^BSr«fifeX-5^jiK 

40 5ii:i05-c#5(4)T% 4^^{i(i:igB«r«fifei-S€-aEM^^ 

< 14, «5,mS«±Oi|i##:flgroifg^-(b<4)jg,S 
§155414, ite^St£l4}^fife$ti.fc(a§|5Xfey, 

14, DflS|lrtw¥^#{^:^l4#^®a:§(554;455Sy, 

5 4: p (4^^0!Sl^fToT*SS-ft;§rfT p C 1 14 J; y H^fife^ 

4x5, r4xl4j; y, IMigi5>5r*&4’-il't Lfc$ilSl41gfife$4x 

V 'T^»ai^^§:lgfifeX5 
Cir^iSfiT^t/iy, }WSI^^<o#tt^(S]±$-er5c:4:4)5 
^1614/^5, »SL<I4, if^#(^flg|4, 0^’SXii^^g 
®«->y n>KlC^A!i®^&ifiLfc'b(4)-efo5, 44x144; 
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< 0 . 

=> t Tjswtgi-^j; •&, 

t.fc. cw 

±.m.\^tz.mu<r>&Mt^^x^j^'m. 

^co K^-r^^fiiJ^!9lc:ge®$ti.2)<t5(;:LX’bJ;v\ Pi] 

K u-r >&m <o t-is® 

-g-icin. 

b^-^VT^M&tlfiM-f-6Zi:i!i^^mti^j:^o 0 
mi^-t^, ztuzxij^ m^£’a's<os.0^£m^yt^mm 

h n-'i'? ^-Ir 

Jiif) ^Sriflfig-r«)Ci:ia5Bltglc:/i5o C(vm^± 

•rsc: t;6Snri6l-/i-5o 

i^miommcommj eir. ^^mcoMMcommiz'z>i,^ 
xisim^^mi-xssim-r^o iai«. 
h9Vv'p^^lc:ov'Xi5i?g-t-5ia?^ll!r-fc5„ 01 

(a) «. :$:mmmm<z>mmi'7^i’:<if'(z'z>i,^x. ^ 

(zy- hmmtfsiimi^ (y-^^mm. h'u-fymm. 

i^&mssmtzms l. ^tii^f^com^tz 
ov>-c»±^B&u-cs^Lfcs]Zffi0T**>5, ^mmmm<^m 
mt'yyiy^y in. i&msm (&ixn. 

±(zm^^tl^b<Z)XkV. 01 (a) tz:^i-j:^(zy 

-hmm2 2t. mi^mi^tLX(Dy-y.mi^2 4. k 
5S,t/5^-y'^/i-Mlg«2 eSr^A/T'V'S. r. 
<7:>mmhyy'yyy i n. :ifyysiS±(zwf^HrcBn 
SB . 7-r/V'^J irf*Fi-5, ) 112 

2SrlSI?'4’.iL't l.xmmi 1 4(*jlc:jgfig$nfciil&mi®^ 

mmi i 

4ti, liSf^^u-r V • 1 1 2iSrlil^4’'il'i: U 

X^f&$ix^m^f^&(D->V =>y(Dl^&m.(^$Sim=S:^L 
TV'S, :i(Dy'V =iym^'<y~~yyv. mm<z>y- 
y. h'i"ry. ^ 

fc, 01 (a) ipir, mmbyy'yyy in. 

<y y • y ^ 1 1 2 KU'f'>^il62 5 

t^r^/i'mm2 6(Dm^xS:^t^j:6Xylz. 

Mi^2 5&tj^^-^^/i^m2 mm 

01 (b) n. mmx>Mmbyy'yyif' 

S5^?)!S0S§1 0 O^ST5:5J-6^lC^UTV'S„ l^0tc:^i-J: 

5 tr, :^mmmmxn. sw^ess i o o 
com^hyy-yy^ 1 cr>^-^ 
it^Lx. ■ y ^ 1 1 2^mi^L. m 

fll h 7>v?;^^<ogBS<si;gA»e5ig^fieS$rffoTV'>5„ 
^'ircoy’u-i’ :y • y ^)\^y i i 2^ffiv'T, =& 5 S 
n h 7 ^ 1 izmmmm<^mmm^BX>'> v => 

^/^KLrv'S., ^^xn. 1 1 2 ^ 

mi 1 4-e^$nst50(Oiefs®r) (Du^ns umrnm 



2003-289040 

6 

( 7 >:kt^x»}<o. -mzm\^^hix^nm:Vyyy>yy t 
P^wyct$i:/£oTl'5o bfc/i^o-C, 01(r^-f- 
j:?!-, ^n^hyyi^^yy i<Dm.mi±m.\zni.xmm 
1 1 2.Sr^Jt.5ctl;:J;y. B§^ 

n’m\-yyi>yy^%m:ri>z.ti>^^mtf£^. mz. 
±j^Ltzmfmi'yy'yyy i 

02»±, if&^iK^cO'>y 

Sxa«:tftB^i-2>tiiB^0-efo6, 0 2 iw;^-r®fB0»i. 

10 X«gLfc01 (a) iz^XA — A' ;^(p]coS(r0|rJ^i£:L 
■CV'.5, 0 2 (a) :ffyy&iS.l 

o±i,zm'it'>v =>>^1 z(Dmit'yv=‘ 

vMi 2n. m:^n. ■y‘yy:-^it^^mmmm (pec 

VDi!fe) . (LPCVD&) , ^z-5 

yyvyyft^iifc^m.sMmzjioxm^-r^ztimm 

T*fc5„ mz. mit->v =>ymi 2(Dmf^<om^i^Lm. 

h 7 y^yy 1 Srli^fi 8 -r-<#=fr( 4 air 
■ y^ji'y 1 1 2%:mm.-ti)o c<o^u-Yv- 
y yf/i'y 1 1 2 (i, '6R];t»i. V • y^/i^y 112 
20 x>m^{ii:mi:^tii^-^?>ma^t:^-ri)yx h h 
^ (0^-t±-f) =^yi^i 2±\z^m,v. CO 

7;i- b u-yy. hm^^yy t 

szy^vi/^ffv\ K{b'>y =>^i 2 ±o74- 

#5, yi'^y • y^ zu^ 1 1 2 KS 5 0 
~5 0 0 nmSS. J® $ 7 5 0 n mSSORfgjttldJi^fife 
•#■5-1 ^£ts. yu-^ '^ • y ^ ^uy 1 1 

2n. (m^n. 

^) tLTt.J:v\ mz. 02 (b) tcs^i-J;5l-, L 
30 PCVD&/ii^O®{^?ilCj;o-C, ^{t:'> y =» 1 2 

■ y 'f f^y 1 1 2Pitc#^^®0'>y => 

ymi z.(0'>]) =^ymi 4n. so~3 

0 0 n iaBmx>mmnmm.i-?> c t s. f£ 

$i. 0^m<r>'>v =‘ymi 4\zriyx. ^fago-vy^ 

>'^'Srli5fiS:L-C'b it', )^;r, 0 2 (c) lC;^i-J:5 

v-y ='i'^i 4ic^uTU'— y^ps-^^ff 5o cou- 

— j&S3 0 8 nm. z-^zP^i® 2 0 ~ 
3 0ns OX e C 1 z^zP;^aidr->-v W— Jc 
^zPdf-ti,K;45 0 . 4~1. 5 J 
40 ^\Z^0 Z.tt^0MX&^, COJ: ■s zJc^fp-CU— !fM 

W^ff5cttcj:y, salt L7c w— y-'li, •?:OI5i^i' 
ds->y =ivKl 4 0^a#iffX*5SiIX$n€>, CtUi, X 
e C 1 z-«zp;^3:^=3f'>-r U— ifcOSES ( 3 0 8 n m) lCi3 
=>>'OKlK'^JS;4SO. 139nm“lt 
JXI40<jl^y<:#V'7c*X*feSo 1 0 (c^ 

fsi — -y-'MMtt, U-- y-'pa^tffloiisotgyj 

(pa^^fgaii) irfscr, 

t;JS^agX'S)5, •9iiJ;t»i, PS^^te®a;i5zJ'$V':®-g-C* 

foniJs • y 'U\'y 112 t-eoiftfs^^riu? 

0tlc:Ba#4-re;^rj!fe;6S3t;te>n.5o Sfc. RB.I4Brt6®S^5 
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9 1 1 2%:^tsmm^mem^\^x^ixh<r>wm\^n-r 

iniwu-f* 

miti\zXoX-^X<D9'i"< '^ • -7 ^)\'9 1 1 2$r-^tf®5 
i^-- !fffiM^^^foXt>J:^'o ±K6Lfcu— !f 

4^. • y ^ )V9 \ \ 2n<r>^%\z.\t.n^mx^ 

y => >cojgSj56;Sl4. i^v^'y-yy( i\'9 112 (TJiSgp 
y X V- y => 1 4 co^s-H-ie, -f *3 

9\y^'^ • y ^ >v 

9 \ \ 2rojgg|5-C«x V'<oA->ro;gSm;65^^-t-S, C 

(7)ir§x • yH/v9 1 1 2<75®fffi^j£ (3|s:|liS 

nos^) i:im<r>^ikm.tmnm.f>^p\^>b 

$^'SSI-L-C43< cttcj; y , 9'u^'^ • y^jV9 \ 
l2co±gR (ggpSB) tr(ii®(7)*ss«[(73;y^^ssijji-r6 
ctbici-tyx ->}J =>>-mi 4(7>m^±mm 
tt^ro«f|55>T'fSx • y^ji'9 1 I 2(0±m^m 

5i Ltc 1 m<Df^^Bn^m t =t 3 

lc:/.£yx H 2 (d) Cis^-r J: 5 Iwx ' y >( /\'9 

1 1 2^‘p-b‘t L7c:SI&^^^^*^C'>y =>V^1 6tm 
ccoj; p |c:b■C#^^^fcv'y => 6 

9-=.'yif\^^ mm\-y>i>y9(o^'mm. (y—y/ 
yi"( ymiSi. ^ 

ymm>'p^j:<^Wimx>iz%\,mimh7yi>^y^9^m^ 
B&m^fs^^^Wvyy =rvggl 
6 h 7 •5;^fi(roV'-ci5i 

M-t5„ 1213 fix 

0 3tc:^t-»r®l2lf±x X^iLfc 

01 (a) |:i;^-rA-A' *|6l<7)»fffi;rStl£: LTV '-5„ 

0 3 (a) lr^-TJ:5l-x '>V=>>mi6^y<9-~y 

^^Lx mmhvy'yy.9 

^Lxmm-r^o ^^9—^y9’m<D'>v =>>mi eft. 
mmhyy-yy9(Disi^mmcomi^izm<^'^H6. ik 

(c. 0 3 (b) xt 5 l^x ^-(l:'>y ^iyJii 2ioJ; 

tJ'iy y 1 6 WXffilrx 9 a ha p 

ECVD& (ECR-PECVDfe) SfcliPECVD 
ftirio-c^^kiyy =>>-^2 Z(Dmit'> 

D=’'^m2oit. mmhy>'y79(D9‘- hmmmi: L 
xmm-r^, 03 (c) ^ i-x y^<y9 

'J y9’mK(t’commm(zJ:<^X9>9/i'. ryv5 = e/x 

'<9-=-y9'irff^ zt 
i-io-Cx 9‘-hmm2 2^mi^-r^o ^lx. zn'f 
- M;<i2 2^-ry9 t LX VX—i^tzf±T 9 -^■X9 t 
*5^iN6!tfe5E^$riTtjjZ=tJx V'i?(4>5 g eS-^4' 

P^tl-xtyx '>V a'^mi 6{z9-ymi& 

2 4x SRtf^^-^^umi$.2 6^mi^-t 

6, ■^jxfix uxy > 
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(P) -5-cO^x X e C 1 aidevy-y^— y-*5r 

400mJ/cm2 

mMLX^I^^7im%:iBmti-^zt\zj:oX. N^© 
mm:\'yyi97 9:S:ms&-ri>, tas. u— 
yiCx 2 5 0~4 0 0■CSa'7)iagT•!^^^ia^^T5 
fciiOx ^'^!^7i:m<Dmmt%:noxhx\>\ tz^ 
X\ 0 3 (c) (wS^LTSiJ: 5l-x V- 

t'mm2 2rx>mm^^x^L. ■ y^/i'9 1 

1 2 K ly-f >'gRfDe 2 5 t 2 6 (DM 

10 i ■? tcLXV'S, —^6^^H'yy'yy-9X 

fix f^xVTt^i^^nU-r^tzibiz. Ku-4'>® 
«ci£«^l::^iW!^S;Sco<g;v>NM®l|S6-SriS!ftxm^^4'>Sr 
V'^:5‘y>'5i£®;S Kiy^”:/ (LDD) 
itSrSy AixXV'€)®-g-;i5#V'^5. :^nmMWt(Z> ti b 
fix y-h^®2 2T<75Mfl?H^4rxy5U ^y'iy-y 
■<i\'9 \ \ 2 (Df^WH^ K iy-r 2 5 t 

2 t icioXtx >Xy 

h=3f-v y 

fix V • 7-ryi-^ 1 1 2cortgno->y =»>-Mt±x 
20 f^-f^yV'ffl«c2 6»{t&«g|5:^itc:JtlSL.Xi^^tt;4Sxt< /i 
V'i%x.fcibSo STtx > • 7-f/w^ 1 1 2COB3 

P Silifi^Xflx 9’\y-<y - y ^ iv9 112 cojSgi5^'?)± 

^t^'Mtsfz^. 9'\y^'.y ' y ^ /V9 112 
^yi^iStix m(DSIli^iztt^l^xm^m^^?>i:^9.h 

•f'y'it5*>x 2 6 fix lyyT > • 7 xf 

yW;? 1 1 2W3£€ri-*3Mt5ii$^tt7!i5;enJei^i73grI53)-tCii 

tiSiig^ttiyt^'yx cnt-jgHLXx 

^rCX'x ;$:|li£JgfiiX* 

30, fix ' y ^>^9 1 1 

Lx c K lyyf 2 5 (Df&.mt t£ 

5ipli»Mh7>'i^^^l^®figLXV'S, iHCiJ: 
y x ^x^yiy^lsS 2 6 i K ly^f 2 5 

Itt-x ->y => 

ymi 6i:mi^-r^tzibiz^nbitii>9’i'4y • y^/\^ 
9 1 1 2<sr?ijfflLxv'5oXx mm\'7>-yy9 i(om 
itxatc:iiv^Xx 9‘- i'm<i2 2(DmmiLm^mmz»i 
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(54) METHOD FOR MANUFACTURING SEMICONDUCTOR DEVICE AND 
SEMICONDUCTOR DEVICE AND ELECTROOPTICAL DEVICE AND ELECTRONIC 
APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
manufacturing a semiconductor device capable of 
improving characteristics of respective semiconductor 
elements constituting a semiconductor device, and 
suppressing the fluctuation of characteristics. 

SOLUTION: A thin film transistor 1 includes a gate 
electrode 22, a source region 24, a drain region 25, and 
a channel region 26. The thin film transistor 1 is formed 
by carrying out crystal growth with a grain filter (recessed 
part) 112 formed on a substrate as a start point, and by 
using silicon crystal particles in almost mono-crystal 
conditions formed in a region 114 with the grain filter 112 
as almost a center. The grain filters 112 are selectively 
formed corresponding to positions where the plurality of 
thin film transistors 1 are formed, respectively, and the respective thin film transistors 1 are 
formed by using almost mono-crystal silicon films formed by using the respective grain filters 
112. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 .**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A production process which forms the origin section which is the manufacture method of a 
semiconductor device including a thin film circuit formed on an insulating substrate, and should serve as 
an origin in the case of crystallization of a semiconductor film on said insulating substrate, A production 
process which forms said semiconductor film on said insulating substrate in which said origin section 
was formed. Said origin section is the manufacture method of a semiconductor device arranged 
corresponding to each arrangement location on said insulating substrate which should form two or more 
thin films which constitute said thin film circuit including a production process which crystallizes said 
semiconductor film by heat treatment. 

[Claim 2] Said origin section is the manufacture method of a semiconductor device according to claim 1 
which is the crevice formed in said insulating substrate. 

[Claim 3] Said heat treatment is the manufacture method of a semiconductor device according to claim 1 
or 2 which a semiconductor film of an unmelting condition remains in said origin section, and is 
performed on conditions which other portions fuse. 

[Claim 4] Said semiconductor film is a semiconductor device according to claim 1 to 3 which is the 
silicon film of an amorphous substance or many crystalloids. 

[Claim 5] Said heat treatment is the manufacture method of a semiconductor device according to claim 1 
to 4 performed by laser radiation. 

[Claim 6] Said thin film is the manufacture method containing a thin film transistor of a semiconductor 
device according to claim 1 to 5. 

[Claim 7] Said origin section is the manufacture method of a semiconductor device according to claim 6 
arranged in a location of drain side approach of a channel field of said thin film transistor. 

[Claim 8] It is the semiconductor device with which said semiconductor film is formed on the insulating 
substrate by which a portion which should serve as an origin of crystallization of said semiconductor 
film was formed in an arrangement location of said thin film by being a semiconductor device including 
a thin film circuit formed on an insulating substrate, and being formed the thin film which constitutes 
said thin film circuit using a semiconductor film of crystal grain of magnitude which is equivalent to 
said thin film at least spread and crystallized from an arrangement location of this thin film. 

[Claim 9] It is the semiconductor device according to claim 8 formed by a portion which should serve as 
an origin of crystallization of said semiconductor film on said insulating substrate being the crevice 
formed in said insulating substrate, and crystallizing by said semiconductor film heat-treating so that an 
unmelting part may remain in a semiconductor film in said crevice and others may fuse. 

[Claim 10] Said semiconductor film is a semiconductor device according to claim 9 which heat-treats on 
a silicon film of an amorphous substance or many crystalloids. 

[Claim 1 1] It is the semiconductor device according to claim 9 or 10 with which said thin film is a thin 
film transistor, and, as for this thin film transistor, a location of said crevice is arranged at drain side 
approach of said channel field. 

[Claim 12] An electro-optic device equipped with a semiconductor device according to claim 8 to 11. 
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[Claim 13] Said electro-optic device is an electro-optic device containing a liquid crystal display and an 
organic electroluminescence display according to claim 12. 

[Claim 14] Electronic equipment equipped with an electro-optic device according to claim 13. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Industrial Application] This invention relates to the semiconductor device manufactured using the 
manufacture method of a semiconductor device, and this method, an electro-optic device, and electronic 
equipment. 

[Description of the Prior Art] In an electro-optic device, for example, a liquid crystal display, an organic 
electroluminescence (electroluminescence) indicating equipment, etc., switching of a pixel etc. is 
performed using the thin film circuit constituted including the thin film transistor as a semiconductor 
device (thin film). As for the conventional thin film transistor, active regions, such as a channel field, are 
formed using the amorphous silicon film. Moreover, the thin film transistor which formed the active 
region using the polycrystalline silicon film is also put in practical use. By using a polycrystalline silicon 
film, electrical characteristics, such as mobility, can improve as compared with the case where an 
amorphous silicon film is used, and the engine performance of a thin film transistor can be raised. 
[Problem(s) to be Solved by the Invention] By the way, when forming the thin film transistor which 
constitutes the thin film circuit used for an electro-optic device etc., it needs to be comparatively alike 
and it is necessary to form a silicon film on a big substrate (for example, glass substrate). However, 
when a silicon film is formed by the conventional methods, such as a solid phase grown method and the 
annealing method for improving the crystallinity of a silicon film by the annealing treatment by laser 
radiation etc., much grain boundaries will exist in the silicon film formed on a substrate. Since these 
grain boundaries exist disorderly on a substrate, they may enter the formation field (especially formation 
field of a channel field) of a thin film transistor. Since the property will be inferior compared with what 
was formed in the field which does not include a grain boundary, dispersion will produce in a property 
the thin film transistor formed in the field including a grain boundary between the thin film transistor 
formed in a field including a grain boundary, and the thin film transistor formed in the field which does 
not include a grain boundary. Dispersion in the property between such two or more thin film transistors 
causes deterioration of display quality, such as an electro-optic device using the thin film circuit 
constituted by these thin film transistors. Therefore, this invention aims at offering the manufacture 
method of the semiconductor device which can control dispersion in a property while it raises the 
property of each semiconductor device which constitutes a semiconductor device. Moreover, this 
invention aims at offering the semiconductor device which can control dispersion in a property while it 
raises the property of each semiconductor device which constitutes a semiconductor device. Moreover, 
this invention aims at offering the good electro-optic device of display quality. 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, a manufacture method 
of a semiconductor device of this invention A production process which forms the origin section which 
is the manufacture method of a semiconductor device including a thin film circuit formed on an 
insulating substrate, and should serve as an origin in the case of crystallization of a semiconductor film 
on an insulating substrate. Corresponding to each arrangement location on an insulating substrate which 
should form two or more thin films which constitute a thin film circuit, the origin section is arranged 
including a production process which forms a semiconductor film on an insulating substrate in which the 
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origin section was formed, and a production process which crystallizes a semiconductor film by heat 
treatment, in consideration of an arrangement location of each thin film on a substrate, two or more thin 
films are alike, respectively, and since a semiconductor film is crystallized in each arrangement location 
on a corresponding insulating substrate, it becomes possible to make crystal grain individually formed to 
an arrangement location of each thin film and a thin film correspond to one to one, i.e., to form one thin 
film using one crystal grain. Thereby, since it can avoid including the grain boundary in each thin film, 
it becomes possible to raise the property of each thin film which constitutes a semiconductor device. 
Moreover, since a property difference between each thin film resulting from existence of the grain 
boundary is avoidable, it becomes possible to control dispersion in the property of each thin film which 
constitutes a semiconductor device. Preferably, the origin section is a crevice formed in an insulating 
substrate. It enables this to form easily a location which should serve as an origin of crystallization. 
Preferably, a semiconductor film of umnelting remains in the origin section, and heat treatment for 
crystallization of a semiconductor film is performed on conditions which other portions fuse. Thereby, 
crystallization of a semiconductor film after heat treatment begins from partes basilaris ossis occipitalis, 
such as a crevice which is in an umnelting condition, and advances to the upper part. At this time, only 
one crystal grain comes to arrive at the upper parts, such as a crevice, by setting up a size of a crevice 
etc. suitably. And in a portion of a melting condition of a semiconductor film, since crystallization 
comes to be performed by using as a nucleus one crystal grain which arrived at the upper parts, such as a 
crevice, it becomes possible to form crystal grain with a big particle size in a range which set a crevice 
etc. as an abbreviation center, since it becomes possible to form each thin film using this big crystal 
grain, it becomes possible to boil a property markedly and to raise it compared with a case where it 
forms using a semiconductor film of an amorphous substance or many crystalloids. Preferably, a 
semiconductor film formed on an insulating substrate is a silicon film of an amorphous substance or 
many crystalloids. It becomes possible for this to form a silicon film of an abbreviation single crystal 
condition in a range which set the origin section as an abbreviation center, and to form a thin film using 
this good silicon film. Preferably, heat treatment is performed by laser radiation. By using laser, it 
becomes possible to heat-treat efficiently. As laser to be used, various things, such as excimer laser, 
solid state laser, and gas laser, can be considered. For example, when a silicon film of an amorphous 
substance or many crystalloids is used as a semiconductor film, it is suitable to use XeCl pulse excimer 
laser. Since the absorption coefficient of amorphous silicon in wavelength (3 08nm) of XeCl pulse 
excimer laser and multi-crystalloid silicon is large, this is because it becomes possible to make laser 
absorb efficiently and to fuse a semiconductor film. Preferably, a thin film contains a thin film transistor. 
Thereby, a property can obtain a thin film transistor also with little dispersion in a property good. 
Moreover, when forming a thin film transistor as a thin film, you may make it arrange the origin section 
mentioned above in a location of drain side approach of a channel field of a thin film transistor. When 
the origin section is arranged in a location of drain side approach of a chaimel field and a thin film 
transistor is formed, electric field [ / near the boundary of a drain field and a channel field ] are eased, 
and it becomes possible to control a hot carrier effect. It is thought that a semiconductor film formed 
near [ which specifically serves as an origin at the time of crystallizing ] the origin section is inferior in 
crystallinity as compared with the other portion, originates in this and is inferior in electrical 
characteristics, such as mobility. Then, electric field in near the boundary of a channel field and a drain 
field can be eased by using a portion which is inferior in electrical characteristics near [ this ] the origin 
section, and forming a thin film transistor so that this portion may become near the drain field. 
Especially, besides controlling a formation location of a gate electrode appropriately in a manufacturing 
process of a general thin film transistor, it becomes possible to form a thin film transistor which has 
structure which controls a hot carrier effect, without adding special processing. Moreover, a 
semiconductor device of this invention is a semiconductor device including a thin film circuit formed on 
an insulating substrate, a thin film which constitutes a thin film circuit is formed using a semiconductor 
film of crystal grain of magnitude which is equivalent to a thin film at least spread and crystallized fi'om 
an arrangement location of this thin film, and a semiconductor film is formed on an insulating substrate 
by which a portion which should serve as an origin of crystallization of a semiconductor film was 
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formed in an arrangement location of a thin film. Since a semiconductor film of crystal grain of 
magnitude which is equivalent to a thin film at least is formed corresponding to each of an arrangement 
location of a thin film, one thin film will be formed using one crystal grain. Thereby, since it can avoid 
including the grain boundary in each thin film, it becomes possible to raise the property of each thin film 
which constitutes a semiconductor device. Moreover, since a property difference between each thin film 
resulting from existence of the grain boundary is avoidable, it becomes possible to control dispersion in 
the property of each thin film which constitutes a semiconductor device. Preferably, a portion which 
should serve as an origin of crystallization of a semiconductor film on an insulating substrate is the 
crevice formed in an insulating substrate, an unmelting part remains in a semiconductor film in a 
crevice, and a semiconductor film is formed by crystallizing by heat-treating so that others may fuse. It 
becomes possible to form each thin film using a crystalline good semiconductor film formed in a range 
which set a crevice as an abbreviation center by this, and it becomes possible to raise the property of a 
thin film. Preferably, a semiconductor film heat-treats on a silicon film of an amorphous substance or 
many crystalloids. To this It becomes possible to form ** and a crystalline good silicon film and to form 
a thin film using this good silicon film. Moreover, when a thin film is a thin film transistor, a location of 
a crevice which mentioned this thin film transistor above may be made to be arranged at drain side 
approach of a channel field. When a location of a crevice has arranged to drain side approach of a 
channel field, it becomes possible to control a hot carrier effect [ / near the boundary of a channel field 
and a drain field ]. Preferably, an electro-optic device is constituted using a semiconductor device 
mentioned above. It enables this to constitute good electro-optic devices (a liquid crystal display, 
organic electroluminescence display, etc.) of display quality. Moreover, it becomes possible by using 
this electro-optic device to constitute quality electronic equipment. 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. Drawing 1 is explanatory drawing explaining the thin film transistor of this 
operation gestalt. Drawing 1 (a) is the plan mainly omitted and shown about the other configuration 
paying attention to [ thin film transistor / of this operation gestalt ] the physical relationship of a gate 
electrode and an active region (a source field, a drain field, channel field). The thin film transistor 1 of 
this operation gestalt is formed on an insulating substrate (for example, glass substrate), and as shown in 
drawing 1 (a), it includes the gate electrode 22, and the source field 24, the drain field 25 and the 
channel field 26 as an active region. This thin film transistor 1 performs crystal growth with the crevice 
(a "grain filter" is called henceforth.) 112 as the starting point prepared on the glass substrate, and is 
manufactured using the crystal grain of the silicon of the abbreviation single crystal condition mostly 
formed in the field 1 14 by centering on the grain filter 112. The field 1 14 shows the range of the crystal 
grain of the silicon of the abbreviation single crystal mostly formed as a center in one grain filter 112. 
Patterning of this silicon film is carried out, and the film of the necessary source, a drain, and a channel 
field is formed. Moreover, as shown in drawing 1 (a), as for the thin film transistor 1 , the drain field 25 
and the channel field 26 are formed so that the location of the grain filter 112 may become near the 
boundary of the drain field 25 and the channel field 26. About the details of the manufacture method of a 
thin film transistor 1, it mentions later. Drawing 1 (b) shows partially the thin film circuit 100 which 
consists of two or more thin film transistors 1 . As shown in this drawing, with this operation gestalt, 
corresponding to the location in which each of two or more thin film transistors 1 which constitute a thin 
film circuit 100 should be formed, two or more grain filters 1 12 are formed, and crystal growth is 
performed from the arrangement location of a thin film transistor. Moreover, the silicon film of the 
abbreviation single crystal of necessary area is formed in each thin film transistor 1 using each grain 
filter 1 12. In the present condition, the particle size of the crystal grain (crystal grain of the range shown 
in a field 114) obtained by performing crystallization on the basis of the grain filter 1 12 is about 5 
micrometers in magnitude, and serves as magnitude comparable as the thin film transistor generally 
used. Therefore, as shown in drawing 1 , it becomes possible by forming the grain filter 112 according 
to an individual to the arrangement location of each thin film transistor 1 to realize the thin film 
transistor in which the channel field etc. was formed using the silicon film of an abbreviation single 
crystal. Next, how to manufacture the thin film transistor 1 mentioned above is explained to details. 
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Drawing 2 is explanatory drawing explaining the production process which forms the silicon film of an 
abbreviation single crystal. The cross section shown in drawing 2 supports the cross section of the 
direction of A-A' shown in drawing 1 (a) mentioned above. First, as shown in drawing 2 (a), the silicon 
oxide film 12 is formed on a glass substrate 10. It is suitable for this silicon oxide film 12 to form by the 
forming-membranes methods, such as for example, the plasma chemistry gaseous-phase depositing 
method (PECVD law), a low voltage chemical-vapor-deposition method (LPCVD law), and the 
sputtering method. Next, the grain filter 1 12 is formed in the predetermined location within the field of 
the silicon oxide film 12, and each location which should specifically form a thin film transistor 1. This 
grain filter 112 forms the photoresist film (not shown) which has the opening to which the formation 
location of the grain filter 1 12 is exposed on the silicon oxide film 12, can perform reactive ion etching, 
using this photoresist film as a mask, and can form it by removing the photoresist film on the silicon 
oxide film 12 after that. It is suitable for the grain filter 1 12 to form with a diameter [ of about 50- 
500nm ] and a height of about 750nm in the shape of a cylinder. In addition, the grain filter 1 12 is good 
also as configurations except cylindrical (for example, the shape of a prismatic form and a pyramid etc.), 
next, it is shown in drawing 2 (b) — as — LPCVD — the amorphous silicon film 14 is formed on the 
silicon oxide film 12 and in the grain filter 1 12 by the producing-film methods, such as law. It is suitable 
for this silicon film 14 to form in about 50-300nm thickness. In addition, it may replace with the 
amorphous silicon film 14, and the silicon film of many crystalloids may be formed. Next, as shown in 
drawing 2 (c), laser radiation is performed to the silicon film 14. It is suitable for this laser radiation to 
carry out using the XeCl pulse excimer laser of the wavelength of 308run and 20 - 30ns of pulse width, 
so that energy density may become about two 0.4 -1.5 J/cm. By performing laser radiation on such 
conditions, as for the irradiated laser, the most is absorbed near the surface of the silicon film 14. This is 
because the absorption coefficient of the amorphous silicon in the wavelength (308nm) of XeCl pulse 
excimer laser is as large as 0.139nm-l in comparison. Moreover, the laser radiation to a glass substrate 
10 can choose the exposure method suitably according to the capacity (an exposure is possible a Noh 
mask product) of the equipment for laser radiation to be used. For example, if it is the case that the area 
which can be glared is small, how to irradiate each grain filter 112 and its near alternatively can be 
considered. Moreover, the area which can be glared When large in comparison, how to make sequential 
selection of the range containing some grain filters 1 12, and repeat the laser radiation to those ranges 
two or more times etc. can be considered. Furthermore, when equipment capacity is very high, laser 
radiation to the range which contains all the grain filters 1 12 by one laser radiation may be performed. 
The portion of an unmelting condition remains in the pars basilaris ossis occipitalis in the grain filter 
112, and the silicon film 14 is made to be in an abbreviation perfect melting condition about the other 
portion by choosing suitably the conditions of the laser radiation mentioned above. Thereby, the crystal 
growth of the silicon after laser radiation starts previously near the pars basilaris ossis occipitalis of the 
grain filter 1 12, and advances to near the surface of the silicon film 14 (i.e., the portion of an 
abbreviation perfect melting condition). Some crystal grain is generated at the pars basilaris ossis 
occipitalis of the grain filter 1 12. At this time, only one crystal grain comes to arrive at the upper part 
(opening) of the grain filter 1 12 by making into the somewhat small degree whether to be comparable as 
one crystal grain in the cross-section size (this operation gestalt diameter of circle) of the grain filter 
112. Thereby, in the portion of the abbreviation perfect melting condition of the silicon film 14, crystal 
growth comes to advance by using as a nucleus one crystal grain which arrived at the upper part of the 
grain filter 112, and as shown in drawing 2 (d), the silicon film 16 of the abbreviation single crystal 
condition centering on the grain filter 1 12 is formed. Thus, the OFF state current can form few thin film 
transistors with large mobility by carrying out patterning of the obtained silicon film 16, and using it for 
the active region (the source / drain field, channel field) of a thin film transistor. Next, how to form a 
thin film transistor using the silicon film 16 of an abbreviation single crystal condition is explained. 
Drawing 3 is explanatory drawing explaining the production process which forms a thin film transistor 
1 . The cross section shown in drawing 3 supports the cross section of the direction of A-A' shown in 
drawing 1 (a) mentioned above. As shown in drawing 3 (a), patterning of the silicon film 16 is carried 
out, and the portion which becomes unnecessary is removed to formation of a thin film transistor 1 , and 
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it operates orthopedically to it. The silicon film 16 after patterning is used for formation of the active 
region of a thin film transistor, next, it is shown in drawing 3 (b) — as -- the upper surface of the silicon 
oxide film 12 and the silicon film 16 — electron cyclotron resonance PECVD — law (ECR-PECVD law) 
or PECVD — the silicon oxide film 20 is formed by law. This silicon oxide film 20 functions as a gate 
insulator layer of a thin film transistor. Next, as shown in drawing 3 (c), after forming metal thin films, 
such as a tantalum and aluminum, by the producing-film methods, such as the sputtering method, the 
gate electrode 22 is formed by performing patterning. And the source field 24, the drain field 25, and the 
channel field 26 are fonned in the silicon film 16 by performing the so-called self-align ion implantation 
which drives in the impurity element which serves as a donor or an acceptor by using this gate electrode 
22 as a mask. For example, with this operation gestalt, Lynn (P) is driven in as an impurity element, and 
it is after that and XeCl excimer laser 400 mJ/cm2 The thin film transistor of N type is formed by 
adjusting and irradiating the energy density of a degree and activating an impurity element. In addition, 
an impurity element may be activated instead of laser radiation by heat-treating at the temperature of 
about 250-400 degrees C. By the way, he devises the film configuration under the gate electrode 22, and 
is trying for the location of the grain filter 1 12 to become near the boundary of the drain field 25 and the 
channel field 26 with this operation gestalt, as shown in drawing 3 (c). With a general transistor, in order 
to control a hot carrier effect Although structures, such as the so-called low concentration drain (LDD) 
which prepares the N type field where high impurity concentration is low near the drain field, and eases 
electric-field concentration, are adopted in many cases, like this operation gestalt Also when devising 
the film configuration under the gate electrode 22 and making it the location of the grain filter 112 
become near the boundary of the drain field 25 and the channel field 26, it becomes possible to control a 
hot carrier effect. Specifically as compared with other portions of the channel field 26, it is thought that 
the silicon film inside the grain filter 112 does not have good crystallinity. Moreover, in order that 
crystal growth may progress toward the perimeter near the opening of the grain filter 112 focusing on 
one crystalline nucleus which went up from the pars basilaris ossis occipitalis of the grain filter 1 12, it is 
thought that the channel field near the grain filter 1 12 is inferior in crystallinity as compared with other 
portions. That is, crystallinity [ / near the grain filter 1 12 ] is inferior to the crystallinity in the other 
portion, originates in this, and the channel field 26 is considered that electrical characteristics, such as 
mobility, are inferior. So, with this operation gestalt, the portion which is inferior in about 112 grain 
filter electrical characteristics is used, and the thin film transistor 1 is formed so that this portion may 
become near the drain field 25. This becomes possible to ease the electric field in near the boundary of 
the channel field 26 and the drain field 25. It becomes possible to form the thin film transistor 1 which 
has the structure which controls a hot carrier effect, without adding special processing to others only by 
controlling the formation location of the gate electrode 22 appropriately in the manufacturing process of 
a thin film transistor 1, since the grain filter 112 prepared in order to form the silicon film 16 especially 
is used, next, it is shown in drawing 3 (d) — as -- the upper surface of the silicon oxide film 20 and the 
gate electrode 22 — PECVD — the silicon oxide film 28 of about 500nm thickness is formed by the 
producing-film methods, such as law. Next, the source electrode 30 and the drain electrode 31 are 
formed by forming the contact hole which penetrates the silicon oxide films 20 and 28 and results in 
each of the source field 24 and the drain field 25, and embedding metals, such as aluminum, by the 
producing-film methods, such as the sputtering method, in these contact holes. Moreover, contour 
KUTOHO which penetrates the silicon oxide film 28 and results in the gate electrode 22 if needed - RU 
may be formed and a gate electrode may be formed by embedding metals, such as aluminum, in this 
contact hole. By the manufacture method explained above, the thin film transistor 1 of this operation 
gestalt is formed. Thus, with this operation gestalt, since the silicon film 16 of the abbreviation single 
crystal condition which consists of large crystal grain equivalent to the formation range of each thin film 
transistor 1 in each arrangement location of two or more thin film transistors 1 is individually formed in 
consideration of the formation location of each thin film transistor 1 on a glass substrate 10, one thin 
film transistor 1 comes to be formed using one crystal grain. Thereby, since it can avoid including the 
grain boundary in each thin film transistor 1 , it becomes possible to raise the property of each thin film 
transistor 1 which constitutes a semiconductor device. Moreover, since the property difference between 
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each thin film transistor 1 resulting from the existence of a grain boundary is avoidable, it becomes 
possible to control dispersion in the property between each thin film transistor 1 which constitutes a 
semiconductor device. Especially, with this operation gestalt, since each thin film transistor 1 is formed 
using the silicon film 16 of an abbreviation single crystal, electrical characteristics are good and it 
becomes possible to form the thin film transistor 1 excellent in the homogeneity of a property. Next, the 
example of application of the thin film transistor of this invention is explained. In electro-optic devices, 
such as a liquid crystal display and an organic electroluminescence indicating equipment, the thin film 
transistor concerning this invention can be used, in case the element which switches a pixel, and the 
element which constitutes a drive circuit are formed. As mentioned above, while the thin film transistor 
of this invention has a good property, since there is also little dispersion in a property, when it uses this, 
it becomes possible to constitute the electro-optic device excellent in display quality. Although the 
example of electronic equipment equipped with such a display is explained hereafter, application of this 
invention is not limited to the thing of instantiation. 

<Mobile mold computer> The example which applied the indicating equipment which contains the thin 
film transistor concerning this invention first to the personal computer (information processor) of a 
mobile mold is explained. Drawing 4 is the perspective diagram showing the configuration of this 
personal computer. In this drawing, the personal computer 1100 consists of the main part section 1104 
equipped with the keyboard 1102, and a display unit equipped with the display 1106 mentioned above. 
<Cellular phone> Next, the example which applied the display concerning the operation gestalt 
mentioned above to the display of a cellular phone is explained. Drawing 5 is the perspective diagram 
showing the configuration of this cellular phone. A cellular phone 1200 is equipped with the display 
1208 mentioned above with the ear piece 1204 besides two or more manual operation buttons 1202, and 
the speaker 1206 in this drawing. 

<Digital still camera> The digital still camera which used for the finder the indicating equipment 
concerning the operation gestalt mentioned above is explained. Although drawing 6 is the perspective 
diagram showing the configuration of this digital still camera, it also shows connection with an external 
instrument simply. To the usual camera exposing a film according to the light figure of a photographic 
subject, the digital still camera 1300 carries out photo electric conversion of the light figure of a 
photographic subject with image sensors, such as CCD (Charge Coupled Device), and generates an 
image pick-up signal. The display 1304 mentioned above is formed in the back of the case 1302 of the 
digital still camera 1300, and it has composition which displays based on the image pick-up signal by 
CCD. For this reason, a display 1304 functions as a finder which displays a photographic subject. 
Moreover, the light-receiving unit containing an optical lens, CCD, etc. is prepared in the case 1302 
observation-side (setting to drawing rear- face side). Moreover, the digital still camera 1300 equips the 
side of a case 1302 with the video signal output terminal 1312 and the input/output terminal 1314 for 
data communication. And as shown in this drawing, a personal computer 1430 is connected to the 
input/output terminal 1314 for data communication if needed, respectively, and the television monitor 
1430 has at it the composition that the image pick-up signal stored in the memory of the circuit board 
1310 by further predetermined actuation is outputted to a television monitor 1330 and a computer 1340 
at the video signal output terminal 1312 again. 

<Electronic Book> Drawing 7 is the perspective diagram showing the configuration of the Electronic 
Book using the indicating equipment concerning this invention. In this drawing, the sign 1400 shows the 
Electronic Book. Electronic Book 1400 has the frame 1402 of a book mold, and the covering 1403 
which can be opened and closed on this frame 1402. Where the screen is exposed, a display 1404 is 
formed in the surface, and the control unit 1405 is further formed in the fi"ame 1402. A controller, a 
counter, memory, etc. are built in the interior of a frame 1402. In addition, the device equipped with the 
video tape recorder of an electronic paper, a liquid crystal television, a viewfinder mold, and a monitor 
direct viewing type, the car navigation equipment, the pager, the electronic notebook, the calculator, the 
word processor, the workstation, the TV phone, POS terminal, and touch panel other than the shown 
personal computer which was mentioned above, a cellular phone, a digital still camera, and an 
Electronic Book as electronic equipment or an information processor is mentioned. And the display 
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mentioned above is applicable to the display of various electronic equipment, such as this. 

[Effect of the Invention] As explained above, according to this invention, crystal growth of a 
semiconductor film is performed from the arrangement location of the thin film on a substrate, in 
consideration of the arrangement location of each thin film on a substrate, two or more thin films are 
alike, respectively, and since crystallization of a semiconductor film is performed in each arrangement 
location on a corresponding insulating substrate, it becomes possible to make crystal grain and a thin 
film correspond to one to one, i.e., to form one thin film using one crystal grain. Since this becomes able 
[ the grain boundary ] to be made not to be included in each thin film, it becomes possible to raise the 
property of each thin film which constitutes a semiconductor device. Moreover, since it becomes 
possible to avoid the property difference between each thin film resulting from the existence of the grain 
boundary, it becomes possible to control dispersion in the property of each thin film which constitutes a 
semiconductor device. 



[Translation done.] 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DRAWINGS 





Page 2 of 4 





Page 3 of 4 



fDrawine 41 




[Drawing 6] 
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